. Snapping symptoms in the medial aspect of the knee are extremely rare [2] [3] [4] . Bollen and Arvinte 3) reported four cases with snapping of the semitendinosus and gracilis tendons, and they termed this condition as "snapping pes syndrome". Here, we first report two cases of snapping pes syndrome that occurred after unicompartmental knee arthroplasty (UKA).
case reports 1 . case 1 A 64-year-old male who suffered from osteoarthritis of the right knee underwent a UKA (Biomet, Swindon, UK) on the right knee. Preexisting pain in the medial joint disappeared soon after the operation. However, 4 months postoperatively, he began to feel a painful snapping sensation on the posteromedial side, particularly when he rose from a chair after prolonged sitting. On examination, moderate swelling and tenderness in the posteromedial corner were observed and there was a palpable clicking over the posteromedial corner of the knee when the knee was moved from flexion to extension at approximately 60 o of flexion.
The passive range of motion (ROM) was 0 o to 135 o , and there was no varus-valgus or rotational instability. UKA implants were well aligned on the radiographs of the right knee (Fig. 1) . The hip-knee-ankle (HKA) angle changed from 11 o varus to 5 o varus on the postoperative radiographs. However, the tibial component was implanted too medially, and the amount of medial overhang was 4 mm on the plain radiograph and posteromedial overhang reached up to 5 mm on the computed tomography (CT) images ( Figs. 1 and 2 ). Conservative treatment of nonsteroidal anti-inflammatory drugs and hamstring stretching was done. Two years after the operation, the pain caused by the snapping almost disappeared, although he felt a slight snapping sensation.
case 2
A 71-year-old female with osteonecrosis of the right knee underwent a navigation-assisted UKA on the right knee. Preexisting severe pain in the medial joint was relieved after the operation.
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However, she began to feel another kind of pain on the medial side 1 month after the operation. Seven months after the operation, she began to feel a snapping sensation over the posteromedial aspect of the right knee. Eight months postoperatively, the pain caused by this snapping got worse, and nonsteroidal antiinflammatory drugs and physiotherapy courses were ineffective. Eventually, additional surgery was scheduled.
Upon clinical examination, moderate swelling and tenderness along the gracilis tendon were observed, and there was a palpable and painful clicking over the posteromedial corner of the knee when actively extending the knee from flexion at approximately 30 o of flexion. The passive ROM was 0 o to 130 o , and there was no varus-valgus or rotational instability. UKA implants were well aligned on the radiographs of her right knee (Fig. 3) . The HKA angle changed from 10 o varus to 4 o varus on the postoperative radiographs. Neither plain radiographs nor CT images examined in extension position showed an excessive implant overhang. However, reconstructed CT images revealed an excessive overhang of the mobile bearing up to 4 mm at the posteromedial corner (Fig. 4) . A diagnostic arthroscopy of her left knee was performed first and no intraarticular pathologies that would cause the snapping were found. Through an 8-cm medial curved skin incision, the medial patellar retinaculum was incised at the anterior border of the sartorius, and the semitendinosus and gracilis tendons were exposed. Passive extension of the knee reproduced the snapping, which turned out to be a phenomenon of subluxation of the gracilis tendon around the semimembranosus ( mately 6 cm of the gracilis tendon around the semimembranosus was resected and the snapping disappeared. The patient was allowed to walk without any limitation soon after the operation and found that the painful snapping at the posteromedial corner had disappeared. Snapping symptom has not recurred for 18 months after the additional operation. Both patients were informed that their data would be submitted for publication, and they gave their consent for the report to be published.
discussion
Postoperative complications of UKA have often been reported 5) . However, none have reported the complication of snapping pes syndrome after UKA. Snapping symptoms around the medial aspect of the knee have rarely been reported, and in most cases, patients are young or middle-aged. Regarding elderly patients, Tensho et al. 6 ) presented a case of snapping pes syndrome after total knee arthroplasty and that was the only report after a knee arthroplasty. In their case, a bony prominence of residual osteophyte at the posteromedial corner of the tibia and a change in the alignment were presumed to be the two main possible causes of the snapping symptoms.
The most probable cause of snapping in case 1 was an excessive overhang of the tibial tray, which reached up to 5 mm at the posteromedial corner. Gudena et al. 7) reported that a 2 mm or less overhang of the tibial component is ideal to minimize the pain from excessive medial collateral ligament loading in UKA.
Excessive medial and posteromedial overhang of the tibial tray should be avoided. The probable cause in case 2 was an excessive posteromedial overhang of the mobile bearing (Fig. 4) . A variety of causes of residual pain after UKA, such as aseptic loosening, progression of arthritis on the lateral side, infection, and medial overhang, have been reported 5, [7] [8] [9] . However, there are still some UKA cases where pain is called "unexplained pain" because of the lack of definite causes. Recent papers have reported that proximal tibial strains following UKA and preoperative bone marrow edema could be possible causes of unexplained pain 10) . Snapping pes syndrome could also be one of the causes of unexplained pain after UKA. We have experienced a 11 out of 111 UKA cases (10%) incidence of tibial component excessive overhang (≥3 mm) 9) , and three of them felt some pain around the medial side of the knee one year after operation. However, there were not any other cases that felt snapping sensation even with medial overhang of the tibial component. The reason was difficult to clarify, but we presumed that this might be because snapping syndrome occurred at the posteromedial corner, not on the medial side. Evaluation of the amount of overhang at the posteromedial corner with CT images will be necessary to elucidate it. With regard to surgical treatment of snapping syndrome, tendon release at the attachment site has often been reported. However, there were some failure cases of this harvesting at the attachment site technique. Bollen and Arvinte 3) reported, after the examination of real-time ultrasound, they determined to harvest the semitendinosus tendon. However, the patient's painful snapping sensation persisted after the operation. Additional operation of harvesting the gracilis tendon resolved the snapping symptom.
To prevent conduction of further operation, we wanted to confirm the snapping tendon directly so that we did not utilize the harvesting at the attachment site method.
There was a limitation of the current study. We diagnosed these cases mainly based on clinical examination and did not use dynamic ultrasound in these cases. Though snapping symptoms were easily palpable and diagnosis was confirmed by three expert knee surgeons (HI, ST, and RY), we should have examined with real-time ultrasound to reveal the pathology more clearly 3) . Knee surgeons should be aware of the presence of pes snapping syndrome after UKA as a postoperative complication. Meticulous implantation, intraoperative evaluation of the movement of the mobile bearing if mobile bearing UKA is performed, and adequate preoperative assessments, including magnetic resonance imaging, would prevent snapping pes syndrome after UKA.
